period of time, the buoyancy coefficient essentially estimates the underlying revenuegenerating properties of the system with endogenised tax policy. A log linear trend fit over the entire period showed serial correlation, which is eliminated for all but one state, Assam, with the introduction of structural breaks. A third specification, including the log of the per cent share of industry in the domestic product, eliminates serial correlation for Assam, and imnproves the goodness-of-fit for some other states. In all but six states, the sign of the change in the buoyancy coefficient at the break is positive. Where the buoyancy-enhancing break occurs in the late 1990s, the spurt in tax effort mnight have been an endogenous response to the expenditure shock from implementation of the higher salary scales recommended by the Fifth Pay Commission.
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T ax buoyancy estimates, which measure the percentage response of tax revenue to a one per cent change in the tax base, usually proxied by the gross domestic product, are a routine requirement for fiscal projection purposes. The elasticity of tax revenue is more stringently defined as the underlying revenue response, holding constant all parameters of tax policy. In developing countries, where tax policy parameters are changed every year and sometimes in the course of the year, the elasticity of tax revenue is virtually impossible to estimate with any appreciable degree of accuracy. In such a fiscal context, where tax policy parameters are in a state of constant flux, the buoyancy coefficient may provide the only feasible alternative to estimating the underlying revenue-generating properties of the system. If estimated over a sufficiently long period of time, the buoyancy coefficient essentially estimates the revenue response with endogenised tax policy. The problem with estimation over a long period of course is the possible presence of structural breaks due to regime changes in tax effort, which will lead to serial correlation in the residuals and thus a biased estimate of the buoyancy coefficient when a log linear trend is fitted over the entire sample period. This paper estimates buoyancies for Indian states with respect to their own tax revenues for the period since 1980-81, not including tax revenues received from the centre, and not including their own non-tax revenues.2 Non-tax revenues of states display high volatility, with spikes resulting from an assortment of accounting practices, which vary from state to state. Chief among these, but not the only one, is the practice with respect to the recording of non-tax revenues from lottery schemes.3 Tax revenues display greater stability year-to-year, and are the dominant source of revenue, accounting for 80 per cent of own revenue collections in aggregate across states.
Buoyancy estimates for tax revenues of states are estimated with respect to the gross state domestic product (GSDP). The GSDP estimates for states in India are available only at factor cost, not at market prices.4
Section I presents the specifications estimated. Section II presents the buoyancy coefficients themselves from the results of the best specification for each state, and compares these with the buoyancies projected in the report of the Twelfth Finance Commission for the period 2005-10. Section III concludes the paper.
The Specifications Estimated
The basic estimation procedure for tax buoyancies is through a double log specification of the type given in equation (1) = log of (nominal) GSDP in year t cc = intercept = buoyancy estimate The residuals from estimation of equation (1) showed serial correlation for most states. This could be on account of an incorrect functional form (fitting a linear specification to an underlying non-linear relationship, for example, or where there is a structural break), or because of omitted variables. The Cochrane-Orcutt two-step estimator is a commonly used mechanical way of correcting for autocorrelation, when the source of the problem is unknown. In the context of buoyancy estimation over a long period, clearly one source of the problem could be a kink in the underlying relationship, which would generate serial correlation in the residuals when fitting a log linear trend over the entire sample period. Allowing for a structural break serves three purposes: it solves one possible source of serial correlation, it avoids the degrees of freedom problem that would arise if the buoyancy is estimated for the several periods separately, and most importantly it brings out regime changes in tax effort.
A second specification was therefore fitted, allowing for structural breaks in the tax series, marking points where there have been major alterations in the tax policy parameters, such that there is not merely a one-time change in levels, but also a change in the revenue-generating properties of the system. This is shown below in equation ( (2) has a dummy variable D which takes the value one for years after the single structural break in the estimation period, zero otherwise. There is provision for both an intercept change in levels, as well as a change in the slope. The coefficients attached to the dummy variable terms give the difference between the coefficient for the period when the dummy variable carries the value zero, and the period for which it carries the value one. After the structural break, the buoyancy coefficient is [2.
The introduction of a structural break took care of serial correlation in the residuals for most states, as measured by the LM test. The year of the structural break was chosen from all the possible break years within the estimation period based on the LM test, and the significance of the coefficients of the intercept and slope dummies. Where there was a break in the 1980s using the full sample period, as in the case of Karnataka, Kerala, Meghalaya, Rajasthan, Tamil Nadu and Tripura, the equations were re-estimated looking for another break in the second period using the same model. Among these six states, a second break was found in the case of Karnataka, Rajasthan and Tamil Nadu.
Where serial correlation remained even after testing, for all possible structural breaks, a third equation was estimated with sectoral shares in GSDP.5 It is a well-known feature of the tax system in all developing countries that industry is more amenable to taxation than agriculture and services. The share of industry in domestic product would by prior expectation, increase steadily over time in such a setting, and therefore be serially correlated. The third specification tried, in cases where residual correlation persisted even in specification (2), is given below: ln(OTRt)=oc 1+(oc2-oc l)D+Pt(lnGSDPt) +{ (P2-i)D*(lnGSDPt) ) +(lnprcntindsharet)+ut ...(3) An alternative method by which to correct for systematic variations over time between the base used, GSDP in this case, and the true base, would be an error correction model, with the one-period lagged value of the dependent variable included as a regressor on the right hand side. That is difficult to do in the present case where, as will be seen, there are structural breaks in nearly all the states, which further occur typically in the 1990s, with short post-break estimation periods.
The data on own tax revenues of states are sourced from RBI publications, for the period 1980-81 to 2002-03, and on GSDP, including sectoral shares, from the Central Statistical Organisation.
Although the augmented specification actually improved the quality of the estimation in only a small number of states, it is a useful supplement to the simpler specifications normally used for buoyancy estimation. The sectoral share of industry in a developing country increases over time, and since industry in developing countries is the most tractable sector for taxation purposes, buoyancy estimation with respect to total domestic product alone could carry an omitted variable problem that gets reflected in the residuals. The alternative that is sometimes adopted is to estimate buoyancies with respect to industrial sector value added alone. Table 1 lists the states, with the P-lcJ! of the LM test on the residuals with specifications (1) and (2), and the break year in the second specification. The LM test is performed for two lags. The null hypothesis in the LM test is that there is no serial correlation in the series tested for. A low P-value indicates that the null hypothesis can be rejected with a low probability of error, and so indicates the presence of serial correlation. A high P-value indicates that the null hypothesis cannot be rejected, Assam shows serial correlation in the residuals even with equation (2), with the LM test carrying a P-value of 0.12. When estimated with specification (3), the P-value improved to 0.65. This is shown in Table 2 . along with some other states for which the P-value showed a reduction in serial correlation with specification (3) relative to specification (2), and the goodness of fit improved. The final set of state own tax buoyancy coefficients, as estimated here for the post-break period up to 2002-03, is shown in Table 3 . The break year in many cases is in the late 1990s, 1996-97 or 1997-98, with a positive and statistically significant change in the buoyancy coefficient at the break. This spurt in tax effort is a plausibly endogenous response to the enhanced expenditure on salaries starting in the year 1996-97, with implementation of the salary scales recommended by the Fifth Pay Commission.
II Estimated Buoyancy Coefficients
The advantage of identifying structural breaks rather than a mechanical solution like the Cochrane-Orcutt two-step estimator, to correct for serial correlation, is that it yields a handle on the timing of changes in tax policy effort.
The direction of change at the structural break is not, however, positive in all cases. West Bengal, Gujarat and Kerala among the major states, and Himachal, Meghalaya and Tripura, in the Notes: Equation (3) is estimated over the same periods and for the same break years as equation (2). Source:lbid. The set of states is confined to those for which equation (3) reduced serial correlation in the residuals, and improved goodness of fit, relative to equation (2). Notes: In states where there is no break, the start of the estimation period is dictated by data availability (see Table 1 and notes). The series in all states terminates at 2002-03, except for Nagaland. For the four states listed in Table 2 , the coefficients reported here are for specification (3). Source: Ibid. special category, saw a decline in the buoyancy, at break years ranging between the late 1980s and late 1990s.
The post-break buoyancies for the majority of states which experienced an increase in buoyancy in recent years, falls in a fairly high range, between 1.01 for Nagaland, and as high as 2.00 for Manipur. It is only the states which have seen a post-break decline where the coefficient has dipped below one. In states with no discernible break, like Goa, Bihar and Mizoram, the coefficient is above one.
The states are grouped by the assigned values for own tax buoyancies in the report of the Twelfth Finance Commission. The median buoyancy assigned by the TFC is 1.20, whereas the median buoyancy as estimated here is 1.30. There is some question as to whether the post-break surge in estimated buoyancies, which in many states has held for only a five-or six-year period going up to 2002-03, can be sustained going into the future. This might be the reason for the more conservative buoyancies projected in the TFC report. There was also a fear that the switch to a VAT might be revenue-reducing, but preliminary indications are that the VAT has been revenue-enhancing.6
However, the TFC projected buoyancies are not uniformly lower than the estimated buoyancies for all states. 
